Due to globalisation and monetary integration the macroeconomic conditions for industrial countries have become more and more equally.
Introduction
integration on housing markets. To illustrate our results, we refer to techniques well-known from cluster analysis.
The paper is structured as follows. After a brief literature review we present the data used for the factor analysis. Since we focus on cycles, we use the Hodrick-Prescott filter to detrend the house price indices. Afterwards, we perform a sequential factor analysis for the pre and post 2000 period and illustrate them inter alia by using a dendrogram. In order to evaluate the integration process we measure the virtual distances of countries by referring to factor loadings. The article ends with a conclusion.
Literature review
There is a rich and growing literature on the convergence of macroeconomic conditions in industrial countries and emerging countries.
For instance, Furceri and Karras (2008) perform a correlation analysis and found out that the synchronicity of business cycles in the EU has increased since the introduction of the Euro. Kose, Otrok and Prasad (2008) analysed the convergence of business cycles for industrial countries, emerging countries and developing countries. Their dynamic factor analysis shows that between 1985 and 2005 the convergence within emerging countries and industrial countries increased, but between these two groups decreased. Therefore, they suppose a declining significance of a global trend. In general, most analyses demonstrate that business cycles align to each other, but there is a discussion on the extent and scope of this process. De Haan, Inklaar and Jong-A-Pin (2008) offer a literature review on this topic for the countries of the European Union.
With respect to real estate markets, Eichholtz et al. (1998) are the first to analyse the convergence for real estate stocks. They concluded that European real estate stocks follow a continental trend. In the following We want to add to the literature by analysing house price co-movement with a factor analysis. Especially, we want to assess the impact of monetary integration on housing markets which has not been addressed so far. In addition, we aim at identifying outliers in order to improve portfolio selection. Last but not least we present innovative ways of illustrating the results of the factor analysis.
Data and methodology
We use the house price index databank of the OECD for our analysis. A detailed description of this collection of house price indices can be found in Girouard et.al (2004 In the following we perform a factor analysis in order to evaluate the comovement of the house price cycles. In a first step we only take into account the period of 2000q1 to 2009q4. We calculate the Kaiser-MeyerOlkin (KMO) measure to assess the appropriateness of using factor analysis on the data. In the next step we run the factor analysis. In general, the fewer factors we need to explain the variance of data, the greater is the co-movement of the cycles. Afterwards, we conduct the same analysis with data for the period of 1990q1 and 1999q4 and compare the results for evaluating the process of convergence. Since monetary integration was introduced in 1999, we can assess the effect of a common currency for the Euro-countries. By choosing to divide the data in a pre and post 2000 period, we allow for a longer adjustment period of real estate markets.
Demary (2009) The starting point for our analysis is the measure of sampling adequacy test by Kaiser, Meyer and Olkin (Kaiser, 1974) 
The overall value for the test is 0.7070. According to Kaiser (1974) In a next step we perform the actual factor analysis. We use the method of principal factors and conduct our analysis with the statistical package Stata. Factor Eigenvalue Difference Proportion Cumulative Four factors have Eigenvalues of more than 1.00 indicating that they can explain more than the variance of one variable. The first factor can explain more than 55 percent of the variance of the data and is thus the most important factor. The second factor can explain additional 17 percent, the third factor 12 percent. Table 4 presents the factor loadings with respect to the four relevant factors. Nevertheless, it seems clear that this factor has a regional meaning so that we define this factor as the regional factor. Factor 3 and 4 are idiosyncratic factors.
Tables 3 and 4 display the main results of the factor analysis. However, the tables are not very demonstrative and it is hard to identify outliers and clusters directly. Therefore, we display the results additionally with a dendrogram. A dendrogram is a tree diagram used to illustrate the arrangement of clusters produced by hierarchical clustering. We cluster our results by measuring the city-block distance between the countries according to the differences in the factor loadings. Hence, we use the factor loadings to measure virtual distances. A comparable approach was used by Wilding (2002) . For the dendrogram we make use only of the first three factors which capture 85 percent of the variation in the data.
Roughly speaking, we can identify two groups of countries as can be In addition to analysing the co-movement of house price cycles in the 2000s we want to assess if the housing markets have become more integrated. Thus, we perform an additional factor analysis for the period of 1990q1 to 1999q4 in order to compare the two periods. Table 5 summarises the results. Consequently, integration of housing markets was weaker in the 1990s.
For a more detailed comparison of the results we refer once again to the methods of cluster analysis and make use of the fact that we can explain in both periods roughly 93 per cent of the variation in the data. Based on these models we calculate the city-block distances between the countries.
Thus, we take the factor loadings as axis intercepts and can allocate for each country a point in a 4-dimension (post 2000) and 6-dimension (pre 2000) space, respectively. By comparing the distance between each country and the mean distances we can evaluate whether integration of housing markets has increased. Table 6 presents the results of the calculations. It is behind the scope of this article to analyse the reasons for the uncoupling of the global trend in depth. Future research on the effects of structural differences on housing cycles, however, seems to be promising.
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Conclusion
The integration of housing markets has increased since the 1990s. Similar to commercial property markets price cycles follow a global trend. Another similarity to studies on commercial property is the minor impact of the EMU on real estate market integration. Nevertheless, we can demonstrate that the co-movement has increased within the EU stronger than with respect to all countries. Additionally, smaller EU countries show stronger signs of comovement than larger ones. Other studies find contrary evidence. Given that small countries have stronger linkages to foreign countries -for example, because of the need to import -the stronger co-movement of smaller countries seems plausible.
Uncoupled countries like Germany, Korea, Switzerland and Australia can be identified on the one hand by geographical distances and on the other hand by structural specifics, like a low homeownership rate. Future research should analyse this linkage in greater depth.
A crucial question for investors is how co-movement will evolve. Since globalisation deepens and business cycles converge due to coordinated monetary and fiscal policies -first of all in the EU because of the debt crisis -housing market are likely to become more and more synchronised.
Additionally, cross-border investments will contribute to this development.
Hence, investors should pay more attention to county choice than in the past.
